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(54) DEVICE FOR RETROVERSION CORRECTION FOR SHOULDER ARTHROPLASTY

(57) A kit for implanting a glenoid component in-
cludes a retroversion glenoid component having a gen-
erally flat glenoid bone contacting surface defining a first
plane. The component has a first offset peg extending
away from the glenoid bone contacting surface, a con-
cave articulating surface, an upper surface extending
about the concave articulating surface and generally op-
posite to the glenoid bone contacting surface. The upper

surface defines a second plane which is angled with re-
spect to the first plane. The glenoid bone contacting sur-
face defines a circular periphery with the centre peg cen-
tred within the circular periphery, and the nadir of the
concave articulating surface located on the centre peg
axis. A drill guide is configured to guide a drill in forming
a bore in a scapula to receive the first offset peg.
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Description

[0001] The present invention relates generally to the
field of orthopaedics, and, more particularly, to glenoid
component apparatuses for shoulder arthroplasty.
[0002] As depicted in FIG. 1, a typical shoulder or
glenohumeral joint is formed in a human body where the
humerus 10 movably contacts the scapula 12. The scap-
ula 12 includes a glenoid fossa 14 that forms a socket
against which the head of the humerus 10 articulates. At
this socket, the scapula 12 includes cartilage 16 that fa-
cilitates such articulation. Beneath the cartilage is
subchondral bone 18 that forms a wall of a glenoid vault
20 that defines a cavity which contains cancellous bone
22. The subchondral bone 18 that forms the glenoid vault
20 defines a glenoid rim 24 at a periphery of the glenoid
vault 20 that is attached to the cartilage 16. During the
lifetime of a patient, the glenoid fossa 14 may become
worn, especially at its posterior and/or superior portions
thereby causing severe shoulder pain and limiting the
range of motion of the patient’s shoulder joint. To alleviate
such pain and increase the patient’s range of motion, a
shoulder arthroplasty may be performed. Arthroplasty is
the surgical replacement of one or more bone structures
of a joint with one or more prostheses.
[0003] Shoulder arthroplasty often involves replace-
ment of the glenoid fossa of the scapula with a prosthetic
glenoid component. The conventional glenoid compo-
nent typically provides a generally laterally or outwardly
facing generally concave bearing surface against which
a prosthetic humeral head (or, alternatively, the spared
natural humeral head in the case of a glenoid hemi-ar-
throplasty) may bear during operation of the joint. The
conventional glenoid component typically also includes
a generally medially or inwardly projecting stem for fixing
the glenoid component in a cavity constructed by suitably
resecting the glenoid fossa 14 and suitably resecting can-
cellous bone 22 from the glenoid vault 20.
[0004] The goal of shoulder arthroplasty is to restore
normal kinematics to the shoulder. Accordingly, known
systems attempt to replicate the normal kinematics by
carefully controlling the geometry of the articulating sur-
faces in the joint as well as the positioning of the pros-
theses in the bones in which the prostheses are implant-
ed. Thus, the articulating surface of a humeral compo-
nent is typically spherical and positioning of the humeral
component is accomplished by using the anatomical
neck of the humerus as the reference plane for recon-
struction of the humeral head.
[0005] In known systems, the glenoid component is
positioned in the geometric centre of the glenoid fossa.
The geometric centre is established by generating a line
from the most superior point of the glenoid rim to the most
inferior point of the glenoid rim ("Saller’s line"). A second
line is generated between the most posterior point of the
glenoid rim and the most anterior point of the glenoid rim.
The intersection of the two generated lines is considered
to be the geometric centre of the area circumscribed by

the glenoid rim. By way of example, FIG. 2 depicts a
sagittal view of the scapula 12. In FIG. 2, Saller’s line 30
extends between the most superior point 32 of the glenoid
rim 24 and the most inferior point 34 of the glenoid rim
24. A second line 36 extends from the most posterior
point 38 of the glenoid rim 24 and the most anterior point
40 of the glenoid rim. The geometric centre 42 of the
glenoid fossa 14 is located at the intersection of the line
36 and Saller’s line 30. As used herein, the terms anterior,
posterior, superior, and inferior, unless otherwise specif-
ically described, are used with respect to the orientation
of the scapula 12 as depicted in FIG. 2.
[0006] Depending upon the particular morphology of
an individual, preparing a glenoid to receive an implant
once the desired location for the implant is determined
can be problematic. One particularly difficult morphology
is referred to as "glenoid retroversion". In glenoid retro-
version, the glenoid fossa has experienced uneven de-
terioration. Since known glenoid components are config-
ured to be implanted upon a level base of bone, signifi-
cant surface preparation is required before the glenoid
component can be implanted. In some approaches, a
bone graft is used to even out the glenoid fossa so that
a desired orientation of a glenoid implant can be
achieved. Using a bone grafting procedure, however, is
typically a two-stage procedure which complicates the
implant procedure.
[0007] In another approach, the area of the glenoid fos-
sa in which the implant is to be implanted is simply
planarised to the level of the deepest defect and a thicker
glenoid implant is used to achieve the desired position
for the articulating surface of the glenoid component.
While effective, this approach necessitates removal of a
large amount of bone.
[0008] There remains a need for a glenoid component
that allows for establishing normal kinematics. There is
a further need for a technique, instrumentation, and im-
plant that facilitates positioning of such a component. A
glenoid component that can be positioned in a manner
that reduces the amount of bone that is required to be
removed without overly complicating the implant proce-
dure is also needed.
[0009] The present invention provides a kit for implant-
ing a glenoid component including a retroversion glenoid
component with a generally flat glenoid bone contacting
surface defining a first plane, a first offset peg extending
away from the glenoid bone contacting surface, a con-
cave articulating surface, an upper surface extending
about the concave articulating surface and generally op-
posite to the glenoid bone contacting surface, the upper
surface defining a second plane, the second plane an-
gled with respect to the first plane, and a drill guide con-
figured to guide a drill in forming a bore in a scapula to
receive the first offset peg.
[0010] The invention also provides a kit for implanting
a glenoid component which includes a retroversion gle-
noid component including a generally flat glenoid bone
contacting surface defining a first plane, a glenoid peg
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extending away from the glenoid bone contacting surface
and defining a glenoid peg axis, the glenoid peg axis
forming an angle other than 90 degrees with the first
plane, and a concave articulating surface, and a drill
guide configured to guide a drill in forming a bore in a
scapula, the drill guide including a generally flat drill guide
bone contacting surface defining a second plane and a
drill guide peg extending away from a bottom portion of
the drill guide and defining a drill guide peg axis, the drill
guide peg axis forming an angle other than 90 degrees
with the second plane, wherein a first minimum angle
defined by the center peg axis and the first plane is the
same as a second minimum angle defined by the drill
guide peg axis and the second plane.
[0011] The above-noted features and advantages of
the present invention, as well as additional features and
advantages, will be readily apparent to those skilled in
the art upon reference to the following detailed descrip-
tion and the accompanying drawings, which include a
disclosure of the best mode of making and using the in-
vention presently contemplated.

FIG. 1 depicts a coronal view of an anatomically nor-
mal shoulder joint.
FIG. 2 depicts a sagittal view of the shoulder joint of
FIG. 1.
FIG. 3 depicts a side plan view of a retroversion gle-
noid component that may be implanted in a scapula
in accordance with principles of the invention.
FIG. 4 depicts a plan view of the retroversion glenoid
component of FIG. 3 centred on the minimum height
area of the retroversion glenoid component.
FIG. 5 depicts a bottom plan view of the retroversion
glenoid component of FIG. 3.
FIG. 6 depicts a plan view of a drill guide that may
be included in a kit along with the retroversion glenoid
component of FIG. 3, the drill guide having a bottom
surface that is angled with respect to a centre peg
in the same way that the bone contacting surface of
the retroversion glenoid component of FIG. 3 is an-
gled with respect to the finned centre peg of FIG. 3,
and with guide holes that correspond to the offset
pegs of the retroversion glenoid component of FIG.
3 centred on the minimum height area of the drill
guide.
FIG. 7 depicts a top plan view of the drill guide of
FIG. 6.
FIG. 8 depicts a bottom plan view of the drill guide
of FIG. 6.
FIG. 9 depicts a side plan view of the drill guide of
FIG. 6, which side view corresponds to the side view
of the retroversion glenoid component in FIG. 3.
FIG. 10 depicts a plan view of the retroversion gle-
noid component of FIG. 3 centred on the minimum
height area of the retroversion glenoid component
and positioned above the drill guide of FIG. 6 centred
on the minimum height area of the drill guide to show
correspondence between the guide holes of the drill

guide and the offset pegs of the retroversion glenoid
component as well as the correspondence between
the location of the finned peg of the retroversion gle-
noid component and the peg of the drill guide.
FIG. 11 depicts a side plan view of the retroversion
glenoid component of FIG. 3 positioned above the
drill guide of FIG. 6 to show correspondence be-
tween the guide holes of the drill guide and the offset
pegs of the retroversion glenoid component as well
as the correspondence between the location of the
finned peg and the angle formed with the bone con-
tacting surface of the retroversion glenoid compo-
nent and the centre peg and the angle formed with
the bone contacting surface of the drill guide.
FIG. 12 depicts a top plan view of a pin placement
guide that can be included in a kit along with the
retroversion glenoid component of FIG. 3 and the
drill guide of FIG. 6.
FIG. 13 depicts a side plan view of the pin placement
guide of FIG. 12 showing one pin guide hole that is
perpendicular to the bottom surface of the pin place-
ment guide and a second pin guide hole that defines
a longitudinal axis that forms an angle with the bone
contacting surface of the pin placement guide that
is the same as the angle formed by the finned peg
and the bone contacting surface of the retroversion
glenoid component and the angle formed by the cen-
tre peg and the bone contacting surface of the drill
guide as the retroversion glenoid component and the
drill guide are viewed from the side as in FIG. 11.
FIG. 14 depicts a medical procedure that may be
used to implant the retroversion glenoid component
of FIG. 3 into a scapula using a kit that includes a
corresponding drill guide of FIG. 6 and pin placement
guide of FIG. 12.
FIG. 15 depicts a perspective view of the reaming
guide pin placed into the scapula of FIG. 1 in accord-
ance with principles of the medical procedure of FIG.
14.
FIG. 16 depicts a side plan view of the reaming guide
pin of FIG. 15 used to guide reaming of the scapula
of FIG. 1, which is depicted at an angle looking up-
wardly at the scapula, to a rescission plane in ac-
cordance with principles of the medical procedure of
FIG. 14.
FIG. 17 depicts a cross sectional view of the pin
placement guide of FIG. 12 mounted on the scapula
and reaming guide pin of FIG. 16.
FIG. 18 depicts a cross sectional view the pin place-
ment guide of FIG. 12 used to guide positioning of a
boring guide pin in the scapula of FIG. 16 such that
the axis defined by the boring guide pin is aligned
with the centre axis of the finally implanted retrover-
sion glenoid component in accordance with princi-
ples of the medical procedure of FIG. 14.
FIG. 19 depicts a cross sectional view of the scapula
of FIG. 16 after the boring guide pin has been used
to bore a peg hole which is angled with respect to
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the rescission plane in accordance with principles of
the medical procedure of FIG. 14.
FIG. 20 depicts a cross sectional view of the drill
guide of FIG. 6 mounted on the scapula of FIG. 19
with the centre peg of the drill guide positioned in the
peg hole and the bone contacting surface of the drill
guide lying flat upon the reamed portion of the scap-
ula.
FIG. 21 depicts a sagittal view of the scapula of FIG.
20 with the drill guide positioned on the reamed por-
tion of the scapula.
FIG. 22 depicts a cross sectional view of the scapula
of FIG. 20 after peg holes have been bored using
the drill guide of FIG. 6.
FIG. 23 depicts a cross sectional view of the scapula
of FIG. 22 after the retroversion glenoid component
of FIG. 3 has been implanted.

[0012] Like reference numerals refer to like parts
throughout the following description and the accompa-
nying drawings.
[0013] FIGs. 3 to 5 depict a retroversion glenoid com-
ponent 100. The glenoid component 100 includes a body
portion 102 including a spherical articulating surface 104
and an opposite bone contacting surface 106. The bone
contacting surface 106 is generally planar. An outer wall
108 extends away from the bone contacting surface 106
and defines an outer periphery of the body portion 102
that is circular. The body portion 102 is generally wedge
shaped when viewed from the side since the upper end
109 of the glenoid component 100 defines a plane that
is angled with respect to the angle of the bone contacting
surface 106 as seen most clearly in FIG. 3. Thus, the
height of the outer wall 108 from the bone contacting
surface to the upper end of the glenoid component 100
ranges from a minimum height area 110 to a maximum
height area 112 which is directly opposite to the minimum
height area 110.
[0014] The glenoid component 100 further includes a
finned centre peg 114 that extends away from the centre
of the bone contacting surface 106. Three offset pegs
116, 118, and 120 extend away from the bone contacting
surface 106 at locations between the centre peg 114 and
the outer wall 108. The offset peg 118 is aligned with the
centre peg 114 and the minimum height area 110 while
the offset pegs 116 and 120 are at angular locations
about the bone contacting surface 106 halfway between
the minimum height area 110 and the maximum height
area 112 (see FIG. 5). The nadir 122 of the spherical
articulating surface 104 is located on the centerline 124
of the glenoid component 100.
[0015] Additionally, the finned centre peg 114 defines
a longitudinal axis that in this embodiment is the same
as the centerline 124. Each of the three offset pegs 116,
118, and 120 define longitudinal axes (not shown) that
are parallel to the centerline 124. The longitudinal axis
124 is not perpendicular to the plane defined by the bone
contacting surface 106. Thus, the centerline 124 and the

bone contacting surface 106 define a minimum angle 126
in the plane of FIG. 3.
[0016] The glenoid component 100 in this embodiment
is an integrally formed unit made from a durable biocom-
patible plastic or any other suitable durable biocompati-
ble material. For example, the glenoid component 100
may be made from a polyethylene. One particular poly-
ethylene that is well suited for glenoid component 100 is
a high molecular weight polyethylene, for example ultra-
high molecular weight polyethylene ("UHMWPE"). One
such UHMWPE is sold by Johnson & Johnson of New
Brunswick, New Jersey under the trade mark MARA-
THON and is more fully described in US-6228900 and
US-6281264.
[0017] In embodiments wherein the articulating sur-
face 104 and the other portions of the glenoid component
100 are made from different materials, the portions of the
glenoid component 100 other than the articulating sur-
face 104 may be made from a suitable biocompatible
metal such as, for example, a cobalt chromium alloy, a
stainless steel alloy, a titanium alloy, or any other suitable
durable material. In these embodiments, the articulating
surface 104 is secured to the body portion 102 in any
suitable manner. For example, articulating surface 104
may be bonded to body portion 102, or articulating sur-
face 104 could be made from polyethylene and compres-
sion moulded to body portion 102. Alternately, the artic-
ulating surface 104 may be glued to the body portion 102
by, for example, an adhesive. Alternatively, articulating
surface 104 may be mechanically interlocked to the body
portion 102 by taper locking or otherwise press-fitting the
articulating surface 104 into the body 102 and the body
102 may include any other suitable interlocking features,
for example, rib(s), lip(s), detent(s), and/or other protru-
sion(s) and mating groove(s), channel(s), or indent(s)
(not shown).
[0018] In alternative embodiments, one or more of the
outer wall 108, the bone contacting surface 106, the cen-
tre peg 114 and the offset pegs 116, 118, and 120 may
include a porous coating to facilitate bone in-growth into
the glenoid component 100. The porous coating may be
any suitable porous coating and may for example be as
on products sold under the trade mark POROCOAT and
more fully described in US-3855638.
[0019] The glenoid component 100 may be included
in a kit incorporating instrumentation that may be used
to facilitate implantation of the glenoid component 100.
One item that may be included in the kit is a drill guide
150 depicted in FIGs. 6 to 9. The drill guide 150 includes
a body portion 152 including an upper surface 154 and
an opposite bone contacting surface 156. The shape of
the body portion 152 is substantially the same as the
body portion 102. Thus, the bone contacting surface 156
is generally planar. An outer wall 158 extends away from
the bone contacting surface 156 and defines an outer
periphery of the body portion 152. The body portion 152
is generally wedge shaped as seen most clearly in FIG.
9. Thus, the height of the outer wall 158 from the bone
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contacting surface 156 to the upper surface 154 of the
drill guide 150 ranges from a minimum height area 160
to a maximum height area 162.
[0020] The drill guide 150 further includes a centre peg
164 that extends away from the centre of the bone con-
tacting surface 156. The centre peg 164 is about the
same width as the finned centre peg 114 of the glenoid
component 100, and slightly shorter than the finned cen-
tre peg 114. The centre peg 164 defines a centre axis
166. Three offset guide holes 168, 170, and 172 extend
between the bone contacting surface 156 and the upper
surface 154 at locations between the centre peg 164 and
the outer wall 158. Each of the three guide holes 168,
170, and 172 define longitudinal axes (not shown) that
are parallel to the centre axis 166.
[0021] For purposes that are described more fully be-
low, each of the three guide holes 168, 170, and 172
corresponds to a respective one of the three offset pegs
116, 118, and 120. Thus, the radial spacing of the guide
holes 168, 170, and 172 from the centre peg 164 is the
same as the radial spacing of the respective offset peg
116, 118, or 120 from the centre peg 114. Moreover, the
angular position of the guide holes 168, 170, and 172
about the bone contacting surface 156 with respect to
the minimum height area 160 is the same as the angular
position of the respective offset peg 116, 118, or 120
about the bone contacting surface 106 with respect to
the minimum height area 110. In other words, the guide
hole 170 is at zero degrees (see FIG. 8) while the hole
172 is at 90 degrees, and the offset peg 118 is at zero
degrees (see FIG. 5) and the offset peg 120 is at 90
degrees.
[0022] Additionally, the centre axis 166 is not perpen-
dicular to the plane defined by the bone contacting sur-
face 156. Thus, the centre axis 166 and the bone con-
tacting surface 156 define a minimum angle 174 in the
plane of FIG. 9. The minimum angle 174 is identical to
the minimum angle 126 of the retroversion glenoid com-
ponent 100. Thus, when the centre line is 124 aligned
with the centre axis 166 as depicted in FIGS. 10 and 11,
the longitudinal axis of each of the guide holes 168, 170,
and 172 will be aligned with the longitudinal axis of the
respective offset peg 116, 118, or 120 and the bone con-
tacting surface 106 lies in a plane parallel to the plane
defined by the bone contacting surface 156. By way of
example, in FIGS. 10 and 11, the guide hole 170 corre-
sponds with the offset peg 118, and the longitudinal axes
of the guide hole 170 and the offset peg 118 is coexten-
sive with the axis 174.
[0023] A kit including the glenoid component 100 may
further include a pin placement guide 180 shown in FIGs.
12 and 13. The placement guide 180 includes a base
portion 182 and an elevated portion 184. A reference
mark 186 is provided on the base portion 182. A first
guide hole 188 extends from the upper surface 190 of
the elevated portion 184 to the bottom surface 192 of the
base portion 182. The first guide hole 188 defines a cen-
tral axis 194 that is perpendicular to the bottom surface

192. A second guide hole 196 also extends from the up-
per surface 190 of the elevated portion 184 to the bottom
surface 192 of the base portion 182. The second guide
hole 196 defines a central axis 198. The central axis 198
forms an angle 200 with the bottom surface 192 that is
identical to the angle formed between the centre line 124
of the glenoid component 100 and the bone contacting
surface 106 of the glenoid component 100 in the plane
of the side plan view of FIG. 3.
[0024] A kit including the glenoid component 100 may
be implanted into the scapula 12 in accordance with a
procedure 220 depicted in FIG. 14. In accordance with
the procedure 220, a scapula 12 is accessed at block
222 in accordance with a desired surgical approach. At
block 224, the centre of an inferior glenoid circle is iden-
tified for the scapula. While visual identification of the
inferior glenoid circle and hence the centre of the inferior
glenoid circle is possible once the scapula 12 is accessed
at block 222, the centre of the inferior glenoid circle may
alternatively be identified prior to or after incising a patient
with the aid of imaging or other techniques.
[0025] Once the centre of the inferior glenoid circle is
identified at block 224, a glenoid axis which extends
through the centre of the inferior glenoid circle and is
perpendicular to the articulating surface of the glenoid is
identified (block 226). In alternative approaches, the gle-
noid axis may extend through the scapula at locations
other than the centre of the inferior glenoid circle. The
glenoid axis may be identified prior to or after incising a
patient with the aid of imaging or other techniques.
[0026] Next, a rescission plane is determined for the
glenoid (block 228). The "rescission plane" as that term
is used herein is a plane to which the glenoid can be
excised which results in a substantially continuous extent
of bone suitable for placement of the glenoid component
100 while minimizing the amount of bone required to be
excised. At block 230, the desired reaming guide pin lo-
cation is identified. The placement of the reaming guide
pin is selected to be perpendicular to the rescission plane
and at a location in the glenoid whereat once the pin
placement guide 180 is positioned with the reaming guide
pin extending through the first guide hole 188 of the pin
placement guide 180, as discussed more fully below, the
central axis 198 of the second guide hole is coextensive
with the glenoid axis. The analysis of blocks 228 and 230
may be identified prior to or after incising a patient with
the aid of imaging or other techniques.
[0027] At block 232, the reaming guide pin is positioned
at the identified position and the glenoid is reamed at
block 234 to the identified rescission plane using the
reaming guide pin to guide a reamer. Once the identified
rescission plane has been exposed, the reamer is re-
moved and at block 236 the pin placement guide 180 is
positioned on the rescission plane with the reaming guide
pin extending through the first guide hole 188. The pin
placement guide 180 is rotated as necessary to align the
central axis 198 of the second guide hole 196 with the
glenoid axis. If desired, the reference mark 186 may be
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used to assist in positioning of the pin placement guide
180. Precision of the foregoing steps may be increased
using computer assisted procedures.
[0028] Once the pin placement guide 180 is positioned
on the rescission plane, a boring guide pin is inserted
into the scapula 12 through the second guide hole 196
(block 238). The pin placement guide 180 and the ream-
ing guide pin are then removed (block 240). At block 242
a centre peg hole is bored using the boring guide pin as
a guide and at block 244 the boring guide pin is removed.
[0029] The drill guide 150 is then positioned on the
reamed glenoid by positioning the centre peg 164 in the
centre peg hole (block 246). Because the centre axis 166
forms an angle with the bone contacting surface 156 that
is identical to the angle formed by the centerline 124 of
the glenoid component 100 and the bone contacting sur-
face 106 of the glenoid component 100, and because the
angle between the central axis 198 of the second guide
hole and the bottom surface 192 of the placement guide
180 is identical to the angle formed by the centerline 124
of the glenoid component 100 and the bone contacting
surface 106 of the glenoid component 100, the bone con-
tacting surface 156 of the drill guide 150 will lie flat upon
the resected glenoid at only a single position. Once the
drill guide 150 is positioned flatly upon the resected gle-
noid, the guide holes 168, 170, and 172 are used to guide
formation of peg holes in the glenoid (block 248).
[0030] The drill guide 150 is then removed (block 250).
At block 252, the glenoid component 100 is positioned
on the resected glenoid by insertion of the centre peg
114 into the centre peg hole and substantially simulta-
neous insertion of the offset pegs 116, 118, and 120 into
the peg holes. As with the drill guide 150, the glenoid
component 100 may only be installed at a single orien-
tation because the set pegs 116, 118, and 120 are not
symmetrically located about the bone contacting surface
106. Once positioned, the centerline 124 of the glenoid
component 100 is coextensive with the glenoid axis and
the nadir 122 is positioned at the centre of the lower gle-
noid circle.
[0031] FIGs. 15 to 23 depict the scapula 12 at various
points of the procedure 220. In FIG. 15, the scapula 12
is depicted after block 232 with a reaming guide pin 260
that has been implanted in the scapula with the assist-
ance of a pin placement guide assembly 262. The ream-
ing guide pin 260 defines a longitudinal axis (not shown)
that is offset from the glenoid axis identified at block 226.
In FIG. 16, the reaming guide pin 260 has been used to
guide a reamer 264 to expose the rescission plane 266.
In this example, the exposed plane extends to the lower
edge of the glenoid fossa. Because of the angle of the
rescission plane 266 with respect to the scapula 12, the
peak ridge between the two concave surfaces of the bi-
cave glenoid is not removed.
[0032] FIG. 17 depicts the scapula 12 once the reamer
264 has been removed and the pin placement guide 180
has been positioned. With the reaming guide pin 260
inserted through the first guide hole 188, full insertion of

a boring guide pin 270 (see FIG. 18) may not be possible.
In such a situation, the boring guide pin 270 may be par-
tially inserted into the scapula, and then the reaming
guide pin 260 removed to allow for full insertion of the
boring guide pin 270 into the scapula 12 (see FIG. 18)
at 238. In some situations, the reaming guide pin 260
may be fully or partially removed prior to any insertion of
the boring guide pin 270 into the scapula 12.
[0033] Once the boring guide pin 270 has been fully
inserted in the scapula 12 and the reaming guide pin 260
has been removed as depicted in FIG. 18, the longitudinal
axis (not shown) of the boring guide pin 270 is coexten-
sive with the glenoid axis (not shown). The pin placement
guide 180 may then be removed (block 240). Next, the
boring guide pin 270 is used to guide a drill (not shown)
to bore a centre peg hole 272 (block 242). The boring
guide pin 270 is then removed (block 244).
[0034] With the centre peg hole 272 prepared and the
boring guide pin 270 removed, the drill guide 150 may
be installed onto the scapula 12 (block 246) as shown in
FIGs. 20 and 21. As discussed above, because the centre
axis 166 of the centre peg 164 is angled with respect to
the bottom surface 156, the bottom surface 1556 will lie
flat on the reamed glenoid fossa of the scapula 12 at only
one position (see FIG. 20). Moreover, the guide holes
168, 170, and 172 are necessarily positioned over por-
tions of the scapula 12 where a lesser amount of bone
has been removed.
[0035] With the drill guide 150 installed, the drill guide
150 may be used to guide boring of peg holes to receive
the offset pegs 116, 118, and 120 (block 248) resulting
on the configuration of FIG. 22 which shows a peg hole
274 spaced apart from the peg hole 272. The glenoid
component 100 is then implanted by insertion of the cen-
tre peg 114 into the peg hole 272, insertion of the offset
peg 118 into the peg hole 274, and insertion of the offset
pegs 116 and 120 into respective peg holes (not shown).
The final implanted configuration is shown in FIG. 23. In
FIG. 23, the bone contacting surface 106 is seated on
the reamed scapula 12 and the centerline 124 is coex-
tensive with the glenoid axis.
[0036] While the foregoing examples detailed only a
single glenoid component 100, a kit may incorporate a
number of different glenoid components. Each glenoid
component in the kit may be of a different diameter. Ad-
ditionally, glenoid components which have various max-
imum wall heights and various minimum wall heights so
as to exhibit different angles between the bone contacting
surface and the centre axis of the centre peg may be
included. In such a kit, multiple drill guides, and pin place-
ment guides may be provided so that the procedure 220
may be performed with the respective glenoid compo-
nents.
[0037] Provision of glenoid components with different
wedge shapes as described above allow a surgeon to
minimize the amount of bone which must be removed
during a retroversion surgical procedure. Additionally,
while each of the offset pegs 116, 118, and 120 where
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shown as having substantially identical shapes and di-
mensions, in other embodiments that offset pegs may be
differently shaped and sized.
[0038] Additionally, the procedure 220 may be modi-
fied in a number of ways. By way of example, while in
the above example the glenoid component 100 was im-
planted with the nadir 122 aligned with the inferior glenoid
circle centre at block 252, the nadir 122 may alternatively
be offset from the inferior glenoid circle centre. For ex-
ample, the nadir 122 may be offset from the inferior gle-
noid circle centre by about 1.1 mm in a direction superi-
orly and posteriorly from the inferior glenoid circle centre.
Imaging and computer based systems may be used to
assist in the positioning of the glenoid component at this
location.
[0039] Moreover, while a specific sequence was de-
scribed in the procedure 220, many of the steps may be
performed in a different order and/or simultaneously with
other of the steps.
[0040] In accordance with the methods described
above, a glenoid component with a spherical articulating
surface is implanted at or very near to the spinning point
of a shoulder. Because of the location of the glenoid com-
ponent, a humeral component with a radius of curvature
matched to the radius of curvature of the articulating sur-
face may be used to provide a constrained fit. As used
herein, the term "matched" means a difference in the radii
of curvature of the articulating surfaces of less than 2 mm.
[0041] The invention also provides kits and compo-
nents thereof having features which are set out in the
following numbered clauses:

Clause 1: A kit for implanting a glenoid component
comprising:

a retroversion glenoid component including a
generally flat glenoid bone contacting surface
defining a first plane, a first offset peg extending
away from the glenoid bone contacting surface,
a concave articulating surface, an upper surface
extending about the concave articulating sur-
face and generally opposite to the glenoid bone
contacting surface, the upper surface defining a
second plane, the second plane angled with re-
spect to the first plane, and
a drill guide configured to guide a drill in forming
a bore in a scapula to receive the first offset peg.

Clause 2: A kit having the features specified in clause
1, in which the drill guide comprises:

a generally flat drill guide bone contacting sur-
face defining a third plane,
a drill guide peg extending away from a bottom
portion of the drill guide and defining a drill guide
peg axis, the drill guide peg axis forming an an-
gle other than 90 degrees with the third plane,
and

a first drill guide hole extending upwardly from
a bottom surface of the drill guide and defining
a first drill guide hole axis, the first drill guide
hole axis forming an angle other than 90 degrees
with the third plane, in which a first minimum
angle defined by the drill guide peg axis and the
third plane is the same as a second minimum
angle defined by the first drill guide hole axis and
the third plane.

Clause 3: A kit having the features specified in clause
2, in which the retroversion glenoid component in-
cludes a centre peg extending away from the glenoid
bone contacting surface and defining a centre peg
axis, the centre peg axis forming an angle other than
90 degrees with the first plane, in which a third min-
imum angle defined by the centre peg axis and the
first plane is the same as the first minimum angle.
Clause 4: A kit having the features specified in clause
3, in which:

the first offset peg defines a first offset peg axis,
the first offset peg axis forming an angle other
than 90 degrees with the first plane,
the retroversion glenoid component includes a
second offset peg, the second offset peg defin-
ing a second offset peg axis parallel to the first
offset peg axis,
the retroversion glenoid component includes a
third offset peg, the third offset peg defining a
third offset peg axis parallel to the first offset peg
axis,
the drill guide includes a second drill guide hole
defining a second drill guide hole axis parallel
to the first drill guide hole axis,
the drill guide includes a third drill guide hole
defining a third drill guide hole axis parallel to
the third drill guide hole axis, and
a fourth minimum angle defined by the first offset
peg axis and the first plane is the same as the
first minimum angle.

Clause 5: A kit having the features specified in clause
3, which includes a pin placement guide, the pin
placement guide including:

a bone contacting surface defining a fourth
plane,
a first pin guide hole extending upwardly from a
bottom portion of the pin placement guide and
defining a first pin guide hole axis, the first pin
guide hole axis perpendicular to the fourth plane,
and
a second pin guide hole extending upwardly
from the bottom portion of the pin placement
guide and defining a second pin guide hole axis,
the second pin guide hole axis forming an angle
other than 90 degrees with the fourth plane.
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Clause 6: A kit having the features specified in clause
5 in which a fifth minimum angle defined by the sec-
ond pin guide hole axis and the fourth plane is the
same as the first minimum angle.
Clause 7: A kit having the features specified in clause
3, in which:

the glenoid bone contacting surface defines a
circular periphery,
the centre peg is centred within the circular pe-
riphery, and
a nadir of the concave articulating surface is lo-
cated on the centre peg axis.

Clause 8: A kit having the features specified in clause
3, in which:

the first offset peg defines a first offset peg axis,
the third minimum angle, the centre peg axis,
and the first offset peg axis are coplanar,
the first minimum angle, the drill guide peg axis,
and the first drill guide hole axis are coplanar,
the centre peg axis and the first offset peg axis
define a first minimum distance between them,
the drill guide peg axis and the first drill guide
hole axis define a second minimum distance be-
tween them, and
the first minimum distance is equal to the second
minimum distance.

Clause 9: A kit having the features specified in clause
8, in which:

the retroversion glenoid component includes a
second offset peg, the second offset peg defin-
ing a second offset peg axis parallel to the first
offset peg axis,
the retroversion glenoid component includes a
third offset peg, the third offset peg defining a
third offset peg axis parallel to the first offset peg
axis,
the centre peg axis is located between the sec-
ond offset peg axis and the third offset peg axis,
a fifth plane is perpendicular to the centre peg
axis,
a first intersection of the second offset peg axis
with the fifth plane and a second intersection of
the third offset peg axis with the fifth plane are
equidistant from a third intersection of the first
offset peg axis with the fifth plane,
the drill guide includes a second drill guide hole
defining a second drill guide hole axis parallel
to the first drill guide hole axis,
the drill guide includes a third drill guide hole
defining a third drill guide hole axis parallel to
the third drill guide hole axis,
the drill guide peg axis is located between the
second drill guide hole axis and the third drill

guide hole axis,
a sixth plane is perpendicular to the drill guide
peg axis, and
a fourth intersection of the second drill guide
hole axis with the sixth plane and a fifth inter-
section of the third drill guide hole axis with the
sixth plane are equidistant from a sixth intersec-
tion of the first drill guide hole axis with the sixth
plane.

Clause 10: A kit for implanting a glenoid component
comprising:

a retroversion glenoid component including a
generally flat glenoid bone contacting surface
defining a first plane, a glenoid peg extending
away from the glenoid bone contacting surface
and defining a glenoid peg axis, the glenoid peg
axis forming an angle other than 90 degrees with
the first plane, and a concave articulating sur-
face, and
a drill guide configured to guide a drill in forming
a bore in a scapula, the drill guide including a
generally flat drill guide bone contacting surface
defining a second plane and a drill guide peg
extending away from a bottom portion of the drill
guide and defining a drill guide peg axis, the drill
guide peg axis forming an angle other than 90
degrees with the second plane, in which a first
minimum angle defined by the centre peg axis
and the first plane is the same as a second min-
imum angle defined by the drill guide peg axis
and the second plane.

Clause 11: A kit having the features specified in
clause 10, in which the drill guide comprises a first
drill guide hole extending upwardly from a bottom
surface of the drill guide and defining a first drill guide
hole axis, the first drill guide hole axis parallel to the
drill guide peg axis.
Clause 12: A kit having the features specified in
clause 11, in which:

the retroversion glenoid component further in-
cludes a first offset peg extending away from the
glenoid bone contacting surface and defining a
first offset peg axis,
the first minimum angle, the glenoid peg axis,
and the first offset peg axis are coplanar,
the glenoid peg axis and the first offset peg axis
define a first minimum distance between them,
the second minimum angle, the drill guide peg
axis, and the first drill guide hole axis are copla-
nar,
the drill guide peg axis and the first drill guide
hole axis define a second minimum distance be-
tween them, and
the first minimum distance is equal to the second
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minimum distance.

Clause 13: A kit having the features specified in
clause 12, in which:

the retroversion glenoid component includes a
second offset peg, the second offset peg defin-
ing a second offset peg axis parallel to the first
offset peg axis,
the retroversion glenoid component includes a
third offset peg, the third offset peg defining a
third offset peg axis parallel to the first offset peg
axis,
the drill guide includes a second drill guide hole
defining a second drill guide hole axis parallel
to the first drill guide hole axis, and
the drill guide includes a third drill guide hole
defining a third drill guide hole axis parallel to
the third drill guide hole axis.

Clause 14: A kit having the features specified in
clause 13, in which:

the glenoid peg axis is located between the sec-
ond offset peg axis and the third offset peg axis,
a third plane is perpendicular to the centre peg
axis,
a first intersection of the second offset peg axis
with the third plane and a second intersection of
the third offset peg axis with the third plane are
equidistant from a third intersection of the first
offset peg axis with the third plane,
the drill guide peg axis is located between the
second drill guide hole axis and the third drill
guide hole axis,
a fourth plane is perpendicular to the drill guide
peg axis, and
a fourth intersection of the second drill guide
hole axis with the fourth plane and a fifth inter-
section of the third drill guide hole axis with the
fourth plane are equidistant from a sixth inter-
section of the first drill guide hole axis with the
fourth plane.

Clause 15: A kit having the features specified in
clause 12, which includes a pin placement guide, the
pin placement guide including:

a bone contacting surface defining a third plane,
a first pin guide hole extending upwardly from a
bottom portion of the pin placement guide and
defining a first pin guide hole axis, the first pin
guide hole axis perpendicular to the third plane,
and
a second pin guide hole extending upwardly
from the bottom portion of the pin placement
guide and defining a second pin guide hole axis,
the second pin guide hole axis forming an angle

other than 90 degrees with the third plane.

Clause 16: A kit having the features specified in
clause 15 in which:

a third minimum angle defined by the second
pin guide hole axis and the third plane is the
same as the first minimum angle.

Clause 17: A kit having the features specified in
clause 16, in which: the glenoid bone contacting sur-
face defines a circular periphery, the glenoid peg is
centred within the circular periphery, and a nadir of
the concave articulating surface is located on the
glenoid peg axis.

Claims

1. A kit for implanting a glenoid component comprising:

a retroversion glenoid component including a
generally flat glenoid bone contacting surface
defining a first plane, a first offset peg extending
away from the glenoid bone contacting surface,
a concave articulating surface, an upper surface
extending about the concave articulating sur-
face and generally opposite to the glenoid bone
contacting surface, the upper surface defining a
second plane, the second plane angled with re-
spect to the first plane, in which the glenoid bone
contacting surface defines a circular periphery,
the centre peg is centred within the circular pe-
riphery, and a nadir of the concave articulating
surface is located on the centre peg axis, and
a drill guide configured to guide a drill in forming
a bore in a scapula to receive the first offset peg.

2. The kit of claim 1, in which the drill guide comprises:

a generally flat drill guide bone contacting sur-
face defining a third plane,
a drill guide peg extending away from a bottom
portion of the drill guide and defining a drill guide
peg axis, the drill guide peg axis forming an an-
gle other than 90 degrees with the third plane,
and
a first drill guide hole extending upwardly from
a bottom surface of the drill guide and defining
a first drill guide hole axis, the first drill guide
hole axis forming an angle other than 90 degrees
with the third plane, in which a first minimum
angle defined by the drill guide peg axis and the
third plane is the same as a second minimum
angle defined by the first drill guide hole axis and
the third plane.

3. The kit of claim 2, in which the retroversion glenoid
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component includes a centre peg extending away
from the glenoid bone contacting surface and defin-
ing a centre peg axis, the centre peg axis forming an
angle other than 90 degrees with the first plane, in
which a third minimum angle defined by the centre
peg axis and the first plane is the same as the first
minimum angle.

4. The kit of claim 3, in which:

the first offset peg defines a first offset peg axis,
the first offset peg axis forming an angle other
than 90 degrees with the first plane,
the retroversion glenoid component includes a
second offset peg, the second offset peg defin-
ing a second offset peg axis parallel to the first
offset peg axis,
the retroversion glenoid component includes a
third offset peg, the third offset peg defining a
third offset peg axis parallel to the first offset peg
axis,
the drill guide includes a second drill guide hole
defining a second drill guide hole axis parallel
to the first drill guide hole axis,
the drill guide includes a third drill guide hole
defining a third drill guide hole axis parallel to
the third drill guide hole axis, and
a fourth minimum angle defined by the first offset
peg axis and the first plane is the same as the
first minimum angle.

5. The kit of claim 3, which includes a pin placement
guide, the pin placement guide including
a bone contacting surface defining a fourth plane,
a first pin guide hole extending upwardly from a bot-
tom portion of the pin placement guide and defining
a first pin guide hole axis, the first pin guide hole axis
perpendicular to the fourth plane, and
a second pin guide hole extending upwardly from
the bottom portion of the pin placement guide and
defining a second pin guide hole axis, the second
pin guide hole axis forming an angle other than 90
degrees with the fourth plane.

6. The kit of claim 5 in which:

a fifth minimum angle defined by the second pin
guide hole axis and the fourth plane is the same
as the first minimum angle.

7. The kit of claim 3, in which:

the first offset peg defines a first offset peg axis,
the third minimum angle, the centre peg axis,
and the first offset peg axis are coplanar,
the first minimum angle, the drill guide peg axis,
and the first drill guide hole axis are coplanar,
the centre peg axis and the first offset peg axis

define a first minimum distance between them,
the drill guide peg axis and the first drill guide
hole axis define a second minimum distance be-
tween them, and
the first minimum distance is equal to the second
minimum distance.

8. The kit of claim 7, in which:

the retroversion glenoid component includes a
second offset peg, the second offset peg defin-
ing a second offset peg axis parallel to the first
offset peg axis,
the retroversion glenoid component includes a
third offset peg, the third offset peg defining a
third offset peg axis parallel to the first offset peg
axis,
the centre peg axis is located between the sec-
ond offset peg axis and the third offset peg axis,
a fifth plane is perpendicular to the centre peg
axis,
a first intersection of the second offset peg axis
with the fifth plane and a second intersection of
the third offset peg axis with the fifth plane are
equidistant from a third intersection of the first
offset peg axis with the fifth plane,
the drill guide includes a second drill guide hole
defining a second drill guide hole axis parallel
to the first drill guide hole axis,
the drill guide includes a third drill guide hole
defining a third drill guide hole axis parallel to
the third drill guide hole axis,
the drill guide peg axis is located between the
second drill guide hole axis and the third drill
guide hole axis,
a sixth plane is perpendicular to the drill guide
peg axis, and
a fourth intersection of the second drill guide
hole axis with the sixth plane and a fifth inter-
section of the third drill guide hole axis with the
sixth plane are equidistant from a sixth intersec-
tion of the first drill guide hole axis with the sixth
plane.
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